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(54) CONDUCTIVE ROLLER FOR ELECTROPHOTOGRAPHIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a conductive 
roller for an electrophotographic device with good 
productivity and a small amt. of an extract with methanol 
by using a polyurethane produced by the hardening 
reaction of a mixture of polyisocyanate, a specified 
polyol, a conductivity imparting agent and a catalyst to 
constitute a conductive elastic layer. 
SOLUTION: The conductive elastic layer concentrically 

formed around the outer surface of a rotation axis ^*uvfr#- •« . * 

consists of a polyurethane produced by the hardening 

reaction of a mixture of polyisocyanate, polyol, 

conductivity imparting agent and catalyst. The polyol is a 

polypropylene ether polyol having the molecular ends 

with >10% average conversion rate into ethylene oxide. If 

the average conversion rate into ethylene oxide (average 

EO rate) is <10%, the obtd. polyurethane has a large amt. 

of extract with methanol, and when the polyurethane is 

used for a roller, the extract with methanol bleed out on 

the roller surface to make the surface tacky. The 

average EO rate is obtd. according to the formula. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect 
the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the conductive roller for electrophotography equipments with which it 
consists of the polyurethane from which an electric conduction elastic layer carries 
out reaction hardening of the mixture of the poly isocyanate, a polyol, a conductive 
grant agent, and a catalyst, and is obtained in the conductive roller for 
electrophotography equipments which prepared the electric conduction elastic layer 
in the periphery of the axis of rotation at this heart, and it is characterized by for the 
aforementioned polyol to be a polypropylene ether polyol in which the rate of the 
formation of an average ethyleneoxide has 10% or more 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to an 
electrification roller, a developing roller, etc. which contact a photo conductor and are 
used about the conductive roller for electrophotography equipments. 
[0002] 

[Description of the Prior Art] An electrification roller and a conductive roller like a 
developing roller contact a photo conductor, and are used for electrophotography 
equipments, such as a copying machine, facsimile, and a printer. For example, a toner 
moves to a photo conductor from the developing roller which thin-layerHzed the 
toner to the peripheral face, and supported it with the electrophotography equipment 
of 1 component development method to it, and the electrostatic latent image on a 
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photo conductor develops, and is developed. In order to achieve a function by carrying 
out a pressure welding to a photo conductor with predetermined contact width of face, 
and rotating, such a developing roller needs to have the property which is easy to 
deform and is easy to carry out deformation recovery, prepares the elastic body which 
has conductivity in the periphery of the axis of rotation by the low degree of hardness 
typically, and is formed. As an elastic body which has conductivity by the low degree 
of hardness, it deforms easily, and excels in stability, and, moreover, the polyurethane 
elastic body of 25-60 is suitably used for a JISA degree of hardness from a point with 
little contamination of a photo conductor. 

[0003] A polyol, an isocyanate, and if needed, a polyurethane elastic body adds a 
cross linking agent, a catalyst agent, etc., carries out reaction hardening, and is 
obtained. The polypropylene ether polyol (PPG) which is the polymerization object of a 
polypropylene glycol is used by the reason of (b) material cost which can attain low 
degree-of^hardness-ization of the (a) elastic body being liquefied, and being easy to 
process it as a polyol for forming a polyurethane elastic body also at cheap (c) low 
temperature, compared with other polyols, from the former. 
[0004] 

[Problem(s) to be Solved by the Invention] PPG has the hydroxyl group of the 2nd 
class to the molecule terminal. However, generally the hydroxyl group of the 2nd class 
has reactivity lower than the hydroxyl group of the 1 st class with an isocyanate 
machine. Therefore, there are the following problems in the roller which uses as an 
electric conduction elastic layer the polyurethane elastic body which carried out 
reaction hardening of PPG and the poly isocyanate. 

[0005] (a) In order to elastic-body-ize (hardening), it is necessary to require a long 
time and, and it is necessary to vulcanize by high temperature. 

[0006] (b) If hardening is inadequate, the amount of (molecule which is not 
incorporated by the principal chain) methanol extraction, if it uses for the 
electrification roller and developing roller which contact a photo conductor and are 
used, the amount of methanol extraction will ooze out on a roller front face, and it will 
pollute a photo conductor. 

[0007] (c) Moreover, the adhesiveness on the front face of a roller is large, and dust, a 
toner, etc. are attached and it can be hard to take them by part for the methanol 
extraction which oozed out on the roller front face. 

[0008] The purpose of this invention is that productivity offers the good conductive 

roller for electrophotography equipments few [ for methanol extraction ]. 

[0009] 
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[Means for Solving the Problem] this invention consists of the polyurethane from 
which an electric-conduction elastic layer carries out reaction hardening of the 
mixture of the poly isocyanate, a polyol, a conductive grant agent, and a catalyst, and 
is obtained in the conductive roller for electrophotography equipments which prepared 
the electric conduction elastic layer in the periphery of the axis of rotation at this 
heart, and the aforementioned polyol is a conductive roller for electrophotography 
equipments characterized by for the rate of the formation of an average ethyleneoxide 
to be the polypropylene ether polyol which has 1 0% or more of molecule terminal. 
[0010] If this invention is followed, PPG in which the rate of the formation of an 
average ethyleneoxide (rate of the formation of average EO) has 10% or more of 
molecule terminal will be used as a polyol which constitutes a polyurethane elastic 
body. When the amount of methanol extraction in the polyurethane from which the 
rate of the formation of average EO is obtained at less than 10% and it is used as a 
roller, the amount of methanol extraction oozes out on a roller front face, and a roller 
front face is sticky. In addition, it asks for the rate of the formation of average EO by 
the following formula. 
[0011] 
[Equation 1] 

¥*EOft»- **t«f-*ppoilmoI» X 1 0 0 

[0012] In order to make the rate of the formation of average EO of PPG 10% or more, 
you may mix and use PPG from which PPG of 10% or more of rates of EOHzing is 
independently used, or the rate of EO-izing differs. 
[0013] 

[Embodiments of the Invention] The conductive roller of this invention has the 
composition which prepared the electric conduction elastic layer in the periphery of 
the axis of rotation at this heart. 

[0014] As the above-mentioned axis of rotation, it has energization nature, and 
consists of a rigid metal large pipe and a rigid metal large rod, and that by which 
precision processing was carried out that both ends should carry out bearing support 
is used. Stainless steel and surface treatment (plating, phosphate treatment, etc.) 
steel are suitably used in respect of rust prevention, these — electric conduction 
elastic layer formation after degreasing washing and a binder application — it 
positions to metal mold and is arranged 

[0015] As a conductive grant agent contained in an electric conduction elastic layer, 



3 



metals, such as carbon black, and copper, a tin oxide, and the powder of a metallic 
oxide are raised, and 0.5-10 weight section kneading distribution of these is usually 
carried out to the polyol 100 section. 

[0016] An isocyanate index (rate of a mole ratio of the NCO basis to OH basis) mixes 
and carries out reaction hardening of the above-mentioned hydrophobic polyol and 
the isocyanate in the amount set to 100-1 10, and the electric conduction elastic layer 
which consists of polyurethane is JIS. It is formed in 25 - 55 degrees by A degree of 
hardness. As an isocyanate component used here, it is hexamethylene di-isocyanate 
(HDD, diphenylmethane diisocyanate (MDI), tolylene diisocyanate (TDI), etc., and 
especially, since the aforementioned polyol has good compatibility and tends to take a 
framework structure by three organic functions, the trimer (HDI trimer) and buret 
object (HDI buret) of HDI are used preferably. 

[0017] Moreover, in order to adjust the speed of a polyurethane formation reaction, a 
catalyst is usually used, as a catalyst — tin system catalysts (trimethyl tin laurate, 
dibutyltin dilaurate, etc.) and 4 — class amine salt catalyst {1 and 8-diazabicyclo-(5, 4, 

0)-undecene 0.05-0.5 weight section addition mixture of}, such as a phenol salt, 

formate, etc. of 7 (DBU) and 1, and the 5-diazabicyclo-(4, 3, 0)-nonene -5 (DBN), is 
carried out to the polyol 100 section, or it adds at 

[0018] After the aforementioned rate of the formation of an average ethyleneoxide 
kneads the polypropylene ether polyol and the above-mentioned conductive grant 
agent which have 10% or more of molecule terminal, the conductive roller of this 
invention pours the aforementioned axis of rotation into the metal mold which held 
and preheated, stiffens the liquid which mixed the isocyanate, adjusts a peripheral 
face by polish etc. after an after-cure, remaining as it is or if needed, prepares a 
surface application layer and is obtained. 

[0019] (Example) An example explains this invention to a detail more hereafter. 
[0020] In the various PPG 100 weight sections shown in Table 1, (Creation of a 
developing roller) As a conductive grant agent Kneading distribution of the carbon 
black (KETCHIN black EC made from lion AKUZO) 0.5 weight section is enough carried 
out with 3 rolls. After carrying out reduced pressure dehydration at 40 degrees C 
continuously by 70 degrees C for 12 hours for 12 hours, as an isocyanate The trimer 
(HDI Tolima) (made in [ N3500 ] **** Bayern) 10.1 weight section of hexamethylene 
di-isocyanate, Churning mixture of the dimethyl tin dilaurate (Asahi electrification 
company make) 0.1 weight section was carried out as a catalyst, and the mixed liquor 
for electric conduction elastic layer formation was obtained, the metal mold which 
applied adhesives for this mixed liquor beforehand, positioned and set the ends of the 
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axis of rotation, and preheated in mold temperature of 90-100 degrees C — it poured 
in inside, and it holds to time (minute) to be shown in molding of Table 1 , and hardening, 
and temperature (degree C), the hardening reaction was carried out, time (minute) 
annealing (after-cure) carried out to the temperature (degree C) shown in molding of 
Table 1, and the annealing column after unmolding, and it cooled in the Next, the 
peripheral face of the acquired roller-like molding object was ground, and the 
conductive roller which has an outer-diameter electric conduction [ of 1 8mm ] elastic 
layer was obtained. 

[0021] (Measurement of a degree of hardness) By 1kg constant stress, the JIS-A 
type degree of hardness was measured. 

[0022] (Measurement of the amount of methanol extraction) About 2g of polyurethane 
electric conduction elastic layers cast above was cut off, reduced pressure drying was 
carried out at 23 degrees C for 10 hours, the weight was measured correctly, the 
methanol solvent extracted 80 degrees C for 10 hours using the Soxhlet extractor, 
reduced pressure drying of the polyurethane sample after extraction was carried out 
at 23 degrees C for 1 0 hours, the weight was measured correctly, and it computed by 
the following formula. 
[0023] 
[Equation 2] 



[0024] (Adhesiveness on the front face of a roller) **** investigated surface 

adhesiveness for the polished surface of the obtained conductive roller. 

[0025] (Photo conductor degree of contamination) After carrying out the pressure 

welding of the obtained roller to the photo conductor, leaving it for 14 days with 85% of 

relative humidity at the temperature of 35 degrees C and observing the state of the 

roller pressure-welding section of a photo conductor by viewing, it included in FAX 

made from TEC "MFX-60PUBLIC", and the state of a picture was evaluated. The kind 

etc. and evaluation result of the used polyol are shown in Table 1 . 

[0026] 

[Table 1] 
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[0027] 

[Effect of the Invention] Since the rate of average EO cast the polyurethane which 
forms an electric conduction elastic layer by 10% or more from the PPG polyol and the 
poly isocyanate which are rich in reactivity and a part for methanol extraction was 
lessened according to this invention as mentioned above, even if it carries out a 
pressure welding to a photo conductor, the electric conduction roller which does not 
pollute a photo conductor and neither dust nor a toner can fix easily outside can be 
obtained. 
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